Background: Dexmedetomidine, an α2 agonist, when used as an adjuvant in general anesthesia attenuates stress response to various noxious stimuli, maintains perioperative hemodynamic stability and provides sedation without adversely affecting recovery in postoperative period.
INTRODUCTION
Dexmedetomidine is a highly selective α2 adrenergic agonist. [1] It possesses hypnotic, sedative, anxiolytic, analgesic, sympatholytic properties without producing significant respiratory depression. Dexmedetomidine, by its central sympatholytic action, promotes hemodynamic stability when used as an adjuvant during general anesthesia. [2] It has analgesic and anesthetic sparing property. However, because of its sedative property, it is unknown if the recovery from anesthesia would be delayed when used as continuous infusion.
Aims
This placebo controlled, double-blind, prospective comparative study is designed to evaluate the efficacy of dexmedetomidine in providing hemodynamic stability during perioperative period and recovery from anesthesia in patients undergoing laparoscopic cholecystectomy.
MATERIALS AND METHODS

Study period
Six months.
Study design
Prospective, randomized, double-blind, clinical study.
Study approval
The study was approved by the Institutional Medical Ethics Committee and written informed consent was obtained from all included patients.
Study population
Sixty patients scheduled to undergo elective laparoscopic cholecystectomy under general anesthesia were enrolled in the study.
Patient selection
American Society of Anesthesiologists (ASA) Grades I and II with age 30-50 years having weight 40-80 kg were included in the study. Patients unwilling for consent, with ASA III and above, morbid obese, pregnant patients, breastfeeding mothers, allergy to α2 adrenergic agonist/ sulfa drugs were excluded from the study.
Study groups
The study was carried out in 60 patients of either sex (20-50 years) allocated in one of two parallel groups containing 30 patients each.
1. Group A -Dexmedetomidine intravenous (IV) bolus over 10 min and continuous maintenance infusion 0.5 µg/kg/h 2. Group B -Control group 0.9% normal saline IV bolus and continuous maintenance infusion.
Randomization
A computer generated table of random numbers was prepared allotting equal number of patients in each group.
Study materials
Propofol, fentanyl, dexmedetomidine, circle system (breathing circuit), endotracheal tube.
On the day of surgery on arrival of patient in the operating room monitors were attached. Heart rate (HR), systolic blood pressure (SBP), diastolic BP (DBP), mean arterial pressure (MAP), SpO 2 recorded. All patients received 6 L of oxygen by Hudson's mask for 5 min. All patients received injection glycopyrrolate 0.004 mg/ kg, injection ondansetron 0.08 mg/kg and injection midazolam 0.02 mg/kg intravenously.
The study medication [Dexmedetomidine 200 µg (2 ml) in 48 ml of normal saline means 4 µg/ml] was prepared. Normal saline was similarly prepared in similar prescribed format for standardization. Appropriate labels were allotted and attached beforehand.
An infusion of the allotted labeled drug for that particular serial number as per the randomization chart was administered by investigator and was started 10 min prior to induction. Initial bolus infusion of study medication (dexmedetomidine 1 µg/kg) over 10 min. Patients were preoxygenated with 100% oxygen with facemask. Induction was carried with injection fentanyl 2 µg/kg and injection propofol 2-2.5 mg/kg in graded doses until loss of consciousness. After confirming adequacy of ventilation, injection succinylcholine 1.5 mg/kg was administered and intubated with adequate size cuffed endotracheal tube. Anesthesia was maintained with O 2 :N 2 O in 40:60 proportion with sevoflurane to maintain the HR and BP within 20% of the baseline value. Muscle relaxation was maintained with injection vecuronium bromide, loading dose of 0.08 mg/kg and intermittent top-ups of 0.02 mg/kg as and when required. Patients in Group A, received dexmedetomidine infusion at the dose of 0.5 µg/kg/h intraoperatively, while patients in Group B, were given Conclusion: Dexmedetomidine attenuates various stress responses during surgery and maintains the hemodynamic stability when used as an adjuvant in general anesthesia and dexmedetomidine does not delay recovery.
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Clinical recovery score, dexmedetomidine, fentanyl, pneumoperitoneum Chavan, et al.: Dexmedetomidine in laparoscopic cholecystectomy normal saline at the respectively comparable rate. Patients were ventilated with an initial tidal volume of 6-8 ml/kg and a respiratory rate of 14 breaths/ min, which was later adjusted to keep the EtCO 2 within 35-40 mm of Hg. Intraabdominal pressure was maintained below 14 mmHg. Fentanyl (0.5 µg/kg) top-ups were given to keep the MAP within 20% of baseline. All patients received injection paracetamol 1 gm IV infusion as analgesia intraoperatively. At the end of pneumoperitoneum, infusion in both the groups and sevoflurane was stopped.
At the end of surgery, 0.125% bupivacaine was injected at the port incisions. Complete reversal of neuromuscular blockade was achieved with injection glycopyrrolate 0.008 mg/kg and injection neostigmine 0.04 mg/kg and patients were extubated after establishment of spontaneous, regular and adequate respiration and good muscle power with appropriate response to verbal commands. Patients having fluctuations in HR and BP >20% of baseline value were recorded and treated accordingly.
Immediately after extubation, recovery was assessed by modified Aldrete's and sedation score as follows: Score 1, awake; 2, sleepy but arousable; score 3, sleepy difficult to arouse. HR, BP, SpO 2 were recorded continuously at predetermined time intervals as per the protocol. Number of patients requiring total fentanyl top-ups were recorded. Time interval of time to tracheal extubation, time to respond to verbal command was recorded after the stoppage of infusion.
Postoperatively patients were shifted to the postanesthesia care unit, received oxygen under Hudson's mask and IV fluids. The HR, SBP, DBP, MAP, SpO 2 , postoperative nausea and vomiting were noted every 15 min thereafter for 2 h and treated accordingly.
Statistical analysis used
Demographic data were analyzed using Pearson's Chi-square test. Changes in the HR, SBP and DBP were analyzed using unpaired t-test and Mann-Whitney rank sum test was used to calculate "P" value wherever (Shapiro-Wilk)/normality test gave ambiguous results. P < 0.05 was considered significant in all statistical tests applied.
RESULTS
Prospective, randomized, double-blind, clinical study designed to evaluate the efficacy of dexmedetomidine to provide intraoperative and postoperative hemodynamic stability and its overall effects on intraoperative monitoring parameters in patients undergoing laparoscopic cholecystectomy.
The comparative study of the two groups is as follows: [ Tables 1-10 ]. 
DISCUSSION
In our study, we observed the effects of dexmedetomidine on hemodynamics during perioperative period in patients undergoing laparoscopic cholecystectomy. [3, 4] Dexmedetomidine is a highly selective α2 adrenergic agonist with sedative, anxiolytic, and analgesic, sympatholytic and antihypertensive effects. [5] It also produces sedation and diminishes the intraoperative requirement of analgesics. [6] 
Hemodynamic parameters
In another studies, dexmedetomidine infusion rates ranging from 0.1 to 10 µg/kg/h have been used. The Chavan, et al.: Dexmedetomidine in laparoscopic cholecystectomy gastric bypass. They gave dexmedetomidine infusion (0.4 µg/kg/h) in one group and normal saline infusion (0.4 µg/kg/h) in other group throughout the surgery and compared the hemodynamics. They found that patients who received dexmedetomidine showed significant decrease of intraoperative and postoperative mean BP and HR. The observations made in both these studies are similar to our study findings in providing perioperative hemodynamic stability. [9, 10] Emergence from anesthetic effects and extubation are equally crucial as is laryngoscopy, intubation, and surgical period. Dexmedetomidine enables a smooth transition from the time of administration of reversal to the postextubation phase by suppressing the central nervous system sympathetic activity, leading to high quality of extubation with minimum hemodynamic changes, as we observed in majority of our patients in dexmedetomidine group. Similar results have also been observed in other studies. [11] In our study, in Group A during extubation the mean HR (84.40 ± 4.38/min), MAP (90.41 ± 6.01 mmHg) studies with higher infusion rates had more incidences of adverse effects like hypotension and bradycardia. [7] Bakhamees et al. [8] studied the effects of dexmedetomidine in morbidly obese patients undergoing laparoscopic Chavan, et al.: Dexmedetomidine in laparoscopic cholecystectomy were noted and compared with control group which were: The mean HR (101.97 ± 4.06/min), MAP (105.82 ± 4.06 mmHg). Above data suggest that hemodynamics were much more stable in Group A than control group during extubation. [11] Statistically there was significant difference found when compared in both the groups (P < 0.05).
Recovery from anesthesia
We also observed that the time for extubation and time to respond to oral commands were was similar in both the groups. There was no statistically significant difference in both the groups (P > 0.05) as dexmedetomidine does not seem to have significant respiratory depression property. There was no fall in oxygen saturation parameter noticed in both the groups in our study finding. [12] 
Postextubation period
It was observed that, those patients who received dexmedetomidine infusion in the intraoperative period had HR, MAP on the lower side as compared to that of control group which received normal saline infusion in immediate postoperative period. The difference was statistically significant (P < 0.05).
In our study, fentanyl top-ups of 0.5 µg/kg were given intraoperatively whenever required to keep mean BP within 20% of baseline value. Thus those patients who received dexmedetomidine infusion has lesser requirement of fentanyl and the hemodynamics were much more stable than control group.
The findings of our study are in agreement with the findings of various investigators in that dexmedetomidine infusion intraoperatively is an effective agent to reduce the hemodynamic fluctuations associated with laparoscopic surgery.
We have observed that there is more requirement of fentanyl top-ups in control group, which could have led to postoperative nausea and vomiting incidences in control group (13.3%). There was not a single patient with postoperative nausea and vomiting in Group A. [13] 
CONCLUSION
Pneumoperitoneum required for laparoscopic surgery results in multiple hemodynamic changes due to raised intraabdominal pressure. Pneumoperitoneum leads to increase in arterial pressure and systemic and pulmonary vascular resistances and a decrease in cardiac output. Both mechanical (increased intraabdominal pressure) and humoral factors contribute to these adverse cardiovascular changes.
We have used injection dexmedetomidine to evaluate its effect on hemodynamic parameters in laparoscopic cholecystectomy patients during perioperative period.
We observed that there is not significant rise in HR, mean BP. [14] There is no difference from emergence of anesthesia in both the groups and the incidence of nausea-vomiting in postoperative period was less in the Group A compared to Group B.
In another studies, an infusion of dexmedetomidine at the rate of 0.5 µg/kg/h 30 min before induction and 0.6 µg/kg/h thereafter until the end of surgery leads to better recovery of patients undergoing laparoscopic cholecystectomy. [15] We conclude from this study that, dexmedetomidine IV infusion in the loading dose of 1.0 µg/kg over 10 min. and subsequent maintenance infusion over the range of 0.4-0.7 µg/kg/h provides perioperative hemodynamic stability in ASA I/II Class patients during laparoscopic cholecystectomy because of their sedative, hypnotic, anxiolytic, and sympatholytic properties.
It also affords added advantage of reduction in postoperative complications such as nausea-vomiting. However further study is required to evaluate its effect on hemodynamic parameters in high risk group patients with compromised cardio-respiratory function undergoing laparoscopic surgical procedures.
